Phosphinothricin induces epileptic activity via nitric oxide production through NMDA receptor activation in adult mice.
Phosphinothricin (PPT), the active component of a widely used herbicide, induces convulsions in rodents and humans. PPT shares structural analogy with glutamate, which could explain its powerful inhibitory effect on glutamine synthetase and its probable binding to glutamate receptors. To characterize the epileptogenic effect of PPT, electrographic and behavioural studies were carried out on PPT-treated adult mice. We investigated the role of N-methyl-D-aspartate (NMDA) receptor activation and nitric oxide (NO) production in induction of seizures triggered by PPT, by using specific NMDA antagonist and nitric oxide synthase (NOS) inhibitor. The inhibitory effect of PPT on glutamine synthetase of mouse brain was assessed after in vitro and in vivo treatments. The results obtained show that PPT induces tonic-clonic seizures and generalized convulsions in mice. They suggest that these seizures are mediated through an NMDA receptor activation and NO production, without involvement of inhibition of glutamine synthetase.